The coherence lengths of organic light emitting diodes were measured using a Newton's Ring apparatus. The results show that the coherence lengths are about 3~10μm depending on the spectral width of the devices. 
Introduction
Organic light emitting diodes (OLEDs) are becoming increasingly important because of their potential applications in flat panel displays and general illumination. For the fabrication, modeling, and optimization of OLEDs, especially multilayer organic thin films devices, it is essential to obtain the reliable information about the coherence properties [1] .The coherence properties of light perform an important role in the interference phenomenon. Constructive or destructive interference patterns could be observed when a linear polarized wave is split into two identical waves and then superpose them again. In this paper, we present a study of the coherence length of OLEDs. The coherence lengths of different OLEDs with various spectral widths were measured using a Newton's Ring apparatus. The results show that the coherence lengths are around 3~10μm depending on the spectral width of the devices.
Experiment and Result
The Newton's Ring apparatus was comprised of a long-focal length convex lens and a plane glass surface, which provided a continuous variation of the air-gap thickness between the convex and plane surfaces. Under the illumination of a collimating OLED emission, a series of concentric rings of interference (Newton's rings) around a central dark spot can be observed. The mth dark ring from the center (except for the central dark spot) corresponds to the destructive interference induced by an air gap thickness of mλ (the difference in optical paths Δd=mλ m=1,2,3,…), the factor m means the mth order destructive interference in the interferogram [2] . The interference rings occur only whenΔd≦L, where L is the coherence length of the light source. For light sources with distinct coherence characteristics, the coherence length could be estimated by counting the number of Newton's rings being observed [3] . 2 1 The devices investigated are Alq 3 -based green emitting OLEDs. Sample A is a standard Alq 3 bottom emitting diodes. Its Electroluminescence (EL) spectrum shows a peak at 540nm and a full width at half maximum (FWHM) of ~110nm. Sample B is an Alq 3 bottom emitting diodes doped with C545T. Its EL spectrum shows a peak at 525nm and a FWHM of ~60nm. Sample C is a top-emitting diode based on the Alq 3 :C545T and with micro-cavity structures. Its EL spectrum shows a peak at 523nm and a FWHM of ~40nm. The coherence lengths of these OLEDs were obtained by detecting the number of dark rings of interference from the Newton's Ring apparatus. In Fig.1 , sample A shows about 6 minima in the interferogram, indicating a coherence length of about 3.2μm (540nm×6). Sample B has about 14 minima (coherence length ~7.4 μm). Sample C shows about 18 minima (coherence length ~9.4 μm).
In conclusion, we measured the coherence length of several typical OLED structures. The measurement results show that the coherence lengths are about 3~10μm depending on the spectral width of the OLEDs. Interference pattern Position (a.u.) 
